Abstract.-W e b r i e f l y review r e c e n t t h e o r e t i c a l and experimental work on t h e s u r f a c e s of various l i q u i d s and l i q u i d mixtures. While t h e r e has been much progress i n understanding t h e s u r f a c e s t r u c t u r e and thermodynamic p r o p e r t i e s of argon-like l i q u i d s and molten s a l t s , t h e s u r f a c e p r o p e r t i e s of l i q u i d metals and t h e i r . a l l o y s a r e much l e s s understood. W e mention t h e relevance of t h e s t u d i e s of o t h e r l i q u i d s t o l i q u i d metal s u r f a c e s and d e s c r i b e some outstanding problems i n t h i s a r e a .
I n t r o d u c t i o n I n r e c e n t y e a r s t h e r e h a s been considerable progress i n understanding t h e bulk thermodynamics and s t r u c t u r e of many l i q u i d metals and t h e i r a l l o y s . Accurate neutron and X-ray d i f f r a c t i o n experiments have been a stimulus f o r d e t a i l e d microscopic modelling of t h e s t r u c t u r e f a c t o r s and r a d i a l d i s t r i b u t i o n f u n c t i o n s . For simple (nont r a n s i t i o n o r r a r e -e a r t h ) metals it i s p o s s i b l e t o c a l c u l a t e i n t e r i o n i c p o t e n t i a l s u s i n g pseudopotential theory t o d e s c r i b e t h e e l e c t r o ni o n i n t e r a c t i o n and t h e s e e f f e c t i v e p a i r w i s e p o t e n t i a l s g i v e a r a t h e r good d e s c r i p t i o n of t h e observed s t r u c t u r e and s e v e r a l thermodynamic p r o p e r t i e s e.g. (1, 2, 3 ) . For t r a n s i t i o n and r a r e -e a r t h metals and t h e i r a l l o y s t h e s i t u a t i o n i s l e s s s a t i s f a c t o r y , s i n c e f o r t h e s e systems t h e e l e c t r o n -i o n i n t e r a c t i o n i s s t r o n g and cannot be modelled by a weak pseudopotential. Consequently t h e r e i s no t r a c t a b l e theory f o r i n t e r i o n i c f o r c e s i n t h e s e metals. Nevertheless it i s known t h a t t h e s t r u c t u r e f a c t o r s of many pure t r a n s i t i o n metals can he crudely modelled by hard-spheres of
t h e a p p r o p r i a t e diameter ( 4 ) and some understanding of t h e entropy ( 5 ) has emerged. By c o n t r a s t t h e s u r f a c e s of l i q u i d m e t a l s a r e much l e s s s t u d i e d and a r e c e r t a i n l y not well-understood.
There i s a wealth o f experimental d a t a on t h e liquid-vapour s u r f a c e t e n s i o n y f o r both pure metals and a l l o y s (6, 7) s i n c e a knowledge of t h i s i n t e r f a c i a l q u a n t i t y i s important i n many p r a c t i c a l a n d -t e c h n o l o g i c a l a p p l i c a t i o n s of l i q u i d metals.
However, even t h e magnitude of y and its v a r i a t i o n from m e t a l l i c element t o element through t h e p e r i o d i c t a b l e i s n o t s a t i s f a c t o r i l y explained by e x i s t i n g t h e o r i e s . When we examine
another important i n t e r f a c i a l q u a n t i t y , t h e l i q u i ds o l i d s u r f a c e t e n s i o n , t h e s i t u a t i o n i s much worse;
t h e r e a r e few r e l i a b l e experimental determinations and t h e r e i s e s s e n t i a l l y no theory. T h i s means t h a t t h e r e 1s no b a s i s f o r a microscopic d e s c r i p t i o n of a n g l e of c o n t a c t , w e t t i n g p r o p e r t i e s e t c . , which a r e c r u c i a l f o r many m e t a l l u r g i c a l processes.
In b i n a r y a l l o y s t h e r e i s an important e x t r a f e a t u r e a s s o c~a t e d w i t h t h e presence of an i n t e r f a c e and t h i s concerns t h e s u r f a c e c o n c e n t r a t i o n s of t h e two c o n s t i t u e n t s .

Many l i q u i d a l l o y s a r e known t o e x h i b i t t h e
phenomenon of s u r f a c e segregation, i . e . t h e c o n c e n t r a t i o n s o f t h e components i n t h e i n t e rf a c i a l region a r e s i g n i f i c a n t l y d i f f e r e n t from t h o s e i n t h e bulk l i q u i d . T h i s phenomenon g i v e s r i s e t o pronounced e f f e c t s i n t h e concentration dependence of t h e s u r f a c e t e n s i o n of t h e a l l o y (7) and i s important f o r s u r f a c e chemistry s i n c e t h e behaviour of adsorbed s p e c i e s depends s t r o n g l y on
t h e n a t u r e of t h e s u r f a c e ' l a y e r s ' . The b a s i c f a c t o r s which determine segregation i n a l l o y s a r e n o t well-understood from a microscopic viewpoint.
One o f t h e main reasons f o r l a c k o f p r o g r e s s i n t h i s g e n e r a l a r e a i s t h e absence of any d i r e c t experimental probe o f t h e s u r f a c e s t r u c t u r e ; t h e r e i s nothing comparable t o t h e d i f f r a c t i o n d a t a which has played a key r o l e i n t h e understanding and development of t h e o r y f o r bulk l i q u i d s . Indeed t h e r e appears t o be o n l y one measurement, an e s t i m a t e o f t h e s u r f a c e ' t h i c k n e s s ' of t h e l i q u i dvapo& i n t e r f a c e of Hg (8) obtained by an X-ray technique, which g i v e s some d i r e c t information on t h e i n t e r f a c i a l s t r u c t u r e . There a r e s e v e r a l experiments which y i e l d i n t e r e s t i n g and u s e f u l i n d i r e c t information concerning i n t e r f a c i a l s t r u c t u r e . Tl?e s u r f a c e t e n s i o n y i s a s u r f a c e excess thermodynamic property and t h e r e f o r e depends on t h e i o n i c and e l e c t r o n d e n s i t y p r o f i l e s i n t h e i n t e r f a c e ; more s p e c i f i c a l l y it involves
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S i m i l a r l y t h e temperature c o e f f i c i e n t o f t h e s u r f a c e t e n s i o n a y / a~, which i s a measure of t h e s u r f a c e excess entropy i . e . t h e e x t r a d i s o r d e r introduced by having an i n t e r f a c e , i s an i n t e g r a l q u a n t i t y . The work f u n c t i o n depends on t h e e l e c t r o n i c s t r u c t u r e o f t h e i n t e r f a c e v i a t h e t o t a l e l e c t r o s t a t i c p o t e n t i a l d i f f e r e n c e , t h e d i p o l e b a r r i e r ( 9 ) . It i s i n t e r e s t i n g t h a t t h e work f u n c t i o n f o r many simple metals shows almost no change a t t h e melting t r a n s i t i o n (10) i n d i c a t i n g t h a t t h e d i p o l e b a r r i e r a t t h e l i q u i d metal s u r f a c e should be very s i m i l a r t o t h a t o f t h e p o l y c r y s t a l l i n e s o l i d . This behaviour appears somewhat s u r p r i s i n g when one notes t h a t t h e work f u n c t i o n of c r y s t a l l i n e metals o f t e n v a r i e s by about 10% between d i f f e r e n t s u r f a c e s of t h e same s i n g l e c r y s t a l (9, 11). Another i n d i r e c t experiment, which i s n o t u s u a l l y regarded a s a s u r f a c e probe b u t can be very u s e f u l f o r studying W e w i l l mention t h e relevance o f t h e s e s t u d i e s t o l i q u i d metal s u r f a c e s and d i s c u s s t h e c u r r e n t s t a t e o f t h e theory f o r metals. Throughout we c o n c e n t r a t e on t h e l i q u i d -v a p u r i n t e r f a c e a t low temperatures (near t h e t r i p l e p o i n t ) s i n c e t h i s is t h e problem which h a s received most a t t e n t i o n .
Eure Monatomic Liquids
It i s probably s a f e t o argue t h a t t h e l i q u i dv a w u r i n t e r f a c e of pure argon-like f l u i d s , over t h e f u l l -r a n g e o f liquid-vapour coexistence, i s now well-understood; f o r r e c e n t reviews s e e (12, 13, 
Most of t h e r e c e n t t h e o r e t i c a l work i s based on a d e n s i t y f u n c t i o n a l approach ( 1 2 ) . The s i m p l e s t theory expands t h e f r e e energy of t h e inhomogeneous f l u i d a s a s e r i e s of d e n s i t y g r a d i e n t s and makes a proper microscopic i d e n t i f i c a t i o n o f t h e c o e f f i c i e n t s . I f t h i s s e r i e s i s t r u n c a t e d a t t h e square-gradient term t h e r e s u l t a n t t h e o r y f o r t h e s u r f a c e t e n s i o n and d e n s i t y p r o f i l e is of t h e same form a s t h e c l a s s i c
van d e r Waals (16) theory. C a l c u l a t i o n s based on t h i s approach g i v e a v e r y good q u a l i t a t i v e and reasonable q u a n t i t a t i v e account o f computer and experimental r e s u l t s (17) .
Current t h e o r e t i c a l and computational e f f o r t i s focussed on t h e n a t u r e of p a i r w i s e c o r r e l a t i o n s i n t h e i n t e r f a c e ( 1 2 ) . General t h e o r e t i c a l arguments p r e d i c t t h a t t h e p a i r w i s e d i s t r i b u t i o n f u n c t i o n o(2) (zl,g2) should e x h i b i t long-ranged
(macroscopic) c o r r e l a t i o n s p a r a l l e l t o t h e i n t e r f a c e when t h e z coordinates o f t h e p a r t i c l e s , z1 and z2, l i e i n t h e i n t e r f a c e . The c o r r e l a t i o n l e n g t h i s given by
which d i v e r g e s a s g , t h e a c c e l e r a t i o n due t o g r a v i t y , goes t o zero. y i s t h e s u r f a c e t e n s i o n . and Kr they f i n d A r s e g r e g a t e s a t t h e s u r f a c e f o r bulk l i q u i d c o n c e n t r a t i o n s of A r l e s s t h a n 0.6.
. Mixtures o f Simple Liquids There h a s been r e l a t i v e l y l i t t l e a t t e n t i o n devoted t o t h e s t a t i s t i c a l mechanical d e s c r i p t i o n o f t h e liquid-vapour i n t e r f a c e of c l a s s i c a l multicomponent systems; consequently t h e l a r g e amount of experimental d a t a on t h e c o n c e n t r a t i o n dependence of t h e s u r f a c e t e n s i o n and i t s i m p l i c a t i o n f o r s u r f a c e s e g r e g a t i o n l a c k s a d e t a i l e d explanation. A s a f i r s t s t e p towards a microscopic treatment of such i n t e r f a c e s Telo da Gama and Evans (19) have r e c e n t l y c a r r i e d o u t d e t a i l e d c a l c u l a t i o n s of t h e d e n s i t y p r o f i l e s and s u r f a c e t e n s i o n f o r b i n a r y mixtures o f LennardJones f l u i d s using a g e n e r a l i s a t i o n o f t h e square
Since t h e s p e c i e s w i t h t h e lower s u r f a c e t e n s i o n
i s p r e f e r e n t i a l l y adsorbed a t t h e s u r f a c e t h e excess s u r f a c e t e n s i o n of t h e mixture,
where X1, X a r e t h e bulk l i q u i d c o n c e n t r a t i o n s 2 and yl, y a r e t h e s u r f a c e t e n s i o n s o f t h e p u r e 2 components a t t h e same temperature, i s negative over much of t h e c o n c e n t r a t i o n range. The ex .
< magnitude of y IS, however, small -1 dyn. cm. -1 s i n c e A r and K r a r e n o t t o o d i f f e r e n t a s r e g a r d s t h e i r i n t e r a t o m i c p o t e n t i a l s . For o t h e r mixtures s e g r e g a t i o n w i l l be more pronounded and yeX l a r g e r i n magnitude. The c a l c u l a t i o n s p r e d i c t t h a t f o r an equimolar b i n a r y mixture w i t h e q u a l p o t e n t i a l Well-depths, a d i f f e r e n c e i n diameter ex o f n% y i e l d s a y which i s about n% o f t h e d i f f e r e n c e between t h e s u r f a c e t e n s i o n s of t h e pure components, t h e l a r g e r atoms being adsorbed a t t h e s u r f a c e . For a n equi-diameter mixture a d i f f e r e n c e i n well-depths of m% y i e l d s a yeX which i s roughly -m/2% of t h e d i f f e r e n c e between t h e s u r f a c e t e n s i o n s of t h e pure components, t h e atoms w i t h t h e smaller well-depth being adsorbed a t t h e s u r f a c e .
Unfortunately excess s u r f a c e t e n s Given t h e crudeness of t h e p o t e n t i a l s , t h e l e v e l o f agreement between theory and experiment i s encouraging and it seems t h e r e i s now some p o s s i b i l i t y of t a c k l i n g t h e s u r f a c e p r o p e r t i e s of mixtures from a microscopic s t a r t i n g p o i n t .
4.
Molten S a l t s
The thermodynamic, s t r u c f u r a l and dynamical p r o p e r t i e s of bulk molten s a l t s have been s t u d i e d i n t e n s i v e l y over t h e l a s t few y e a r s (e.g. ( 2 0 ) ) .
Such systems a r e of i n t e r e s t i n s t a t i s t i c a l p h y s i c s because t h e i r c o n s t i t u e n t p a r t i c l e s ( i o n s ) i n t e r a c t v i a t h e long-ranged Coulomb f o r c e . T h i s i n t r o d u c e s f e a t u r e s which a r e a b s e n t i n t h o s e l i q u i d s where t h e i n t e r a c t i o n s a r e of t h e shortranged van d e r Waals form. The d i f f i c u l t i e s a s s o c i a t e d with t h e Coulomb i n t e r a c t i o n a r e
e s p e c i a l l y r e l e v a n t when we consider t h e s u r f a c e p r o p e r t i e s o f molten s a l t s . I n g e n e r a l t h e r e w i l l be an e l e c t r i c a l double l a y e r a t t h e liquid-vapour i n t e r f a c e of a s a l t ; t h e c a t i o n s and a n i o n s w i l l C a l c u l a t i o n s have n o t y e t been performea for s a l t s which a r e expected t o have an e l e c t r i c a l double l a y e r a t t h e s u r f a c e . However, some g e n e r a l r e s u l t s concerning t h e magnitude o f t h e 
adopt s l i g h t l y d i f f e r e n t d e n s i t y p r o f i l e s i n ' . o r d e r t o minimize t h e grand p o t e n t i a l of t h e inhomogeneous f l u i d . Thus t h e molten-salt s u r f a c e h a s many o f t h e complications a s s o c i a t e d w i t
o c a l o r d e r i n g of atoms i n t h e s u r f a c e . Question iii) i s s p e c i f i c t o metals and, a s mentioned i n t h e i n t r o d u c t i o n , concerns t h e magnitude of t h e s u r f a c e d i p o l e b a r r i e r and how t h i s v a r i e s from t h e c r y s t a l l i n e t o t h e l i q u i d metal.
T h e o r e t i c a l work p r i o r t o 1977 has been reviewed i n papers by t h e p r e s e n t author (26, 27, 3) s o h e r e we w i l l o n l y summarize some of t h e main conclusions. The well-known screened-pseudoatom model which r e p r e s e n t s t h e p o t e n t i a l energy of a metal a s a sum of e f f e c t i v e pairwise i n t e r i o n i c p o t e n t i a l s p l u s a volume dependent ' s e l f -e n e r g y '
c o n t r i b u t i o n , and which i s known t o g i v e a r a t h e r good d e s c r i p t i o n of t h e 3 p r o p e r t i e s of many simple l i q u i d m e t a l s , appears t o be Inadequate f o r d e s c r i b i n g t h e i n t e r f a c e . The s u r f a c e t e n s i o n can be estimated by making approximations t o P '2' (~~~4 ) i n t h e i n t e r f a c e . For t h e a l k a l i s t h e c a l c u l a t e d s u r f a c e t e n s i o n s a r e t y p i c a l l y h a l f of those which a r e measured while i n t h e p o l y v a l e n t metals t h e c a l c u l a t e d values a r e t y p i c a l l y 10-30% o f t h e measured v a l u e s (26, 27, 3 ) .
The e f f e c t i v e pairwise p o t e n t i a l s , a s obtained from pseudopotential theory, do n o t have s u f f i c i e n t l y deep minima t o explain t h e l a r g e s u r f a c e t e n s i o n s of metals. T h i s i s n o t t o o s u r p r i s i n g i f we r e c a l l t h a t most of t h e cohesive energy of a bulk simple metal r e s i d e s i n t h e s t r u c t u r e independent 'self-energy' term ( 3 ) . D e t a i l e d c a l c u l a t i o n s of t h e i o n d e n s i t y p r o f i l e could, i n p r i n c i p l e , be c a r r i e d o u t f o r t h i s model u s i n g t h e techniques developed f o r monatomic l i q u i d s s i n c e t h e pseudoatoms form an e f f e c t i v e one-component f l u i d ? The average e l e c t r o n d e n s i t y could t h e n be obtained using l i n e a r response theory ( 3 ) . Such computations have n o t been performed and, i n t h e l i g h t o f experience with t h e s u r f a c e t e n s i o n , it i s d o u b t f u l whether they would y i e l d r e a l i s t i c r e s u l t s except, perhaps, f o r a l k a l i metals.
The p r e s e n t a u t h o r (26) attempted t o improve upon t h e l i n e a r -s c r e e n i n g approach, which i s i n h e r e n t i n t h e above model, by allowing t h e e f f e c t i v e p a i r w i s e p o t e n t i a l s and t h e ' s e l f -
energy' o f t h e i o n immersed i n i t s cloud o f conduction e l e c t r o n s t o depend on t h e l o c a l
e l e c t r o n d e n s i t y . BY These c a l c u l a t i o n s were n o t s e l f -c o n s i s t e n t and no a t t e m p t was made t o r e c a l c u l a t e t h e e l e c t r o n 
e n t t h e s u r f a c e . The e l e c t r o n d e n s i t y p r o f i l e and t h e s u r f a c e energy ( t h i s i s a z e r o temperature theory) can be c a l c u l a t e d using t h e non-linear, s e l f -c o n s i s t e n t Hohenberg-Kohn-sham d e n s i t y f u n c t i o n a l a2proach. The i o n s a r e r eintroduced using p e r t u r b a t i o n theory, i . e . t h e p o s i t i v e charge d i s t r i b u t i o n i s replaced by a semii n f i n i t e l a t t i c e of pseudo-ions g i v i n g r i s e t o a change
i n t h e t o t a l electron-ion p o t e n t i a l . 
Here % denotes t h e i o n i c coordinates. v i s t h e pseudo-P s p o t e n t i a l of a s i n g l e i o n and V + ( r ) i s t h e p o t e n t i a l of t h e o r i g i n a l p o s i t i v e background. The change i n s u r f a c e energy i s c a l c u l a t e d t o f i r s t o r d e r i n 6V so t h a t t h e e f f e c t s of e l e c t r o n screening of t h e i o n s a r e n o t included. The d i r e c t ion-ion i n t e r a c t i o n g i v e s r i s e t o a ' c l a s s i c a l cleavage energy'; t h i s i s j u s t t h e change i n Madelung energy a s s o c i a t e d with t h e presence of a s u r f a c e . For many simple metals Lang and Kohn's c a l c u l a t i o n s gave r e s u l t s f o r t h e s u r f a c e energy which were i n r a t h e r good agreement w i t h e s t i m a t e s based on e x t r a p o l a t i n g measured s u r f a c e t e n s i o n d a t a on l i q u i d metals t o a b s o l u t e zero. (~t i s d i f f i c u l t t o measure t h e s u r f a c e t e n s i o n o f a crysta1,so l i t t l e d a t a i s a v a i
where ii i s t h e ,bulk chemical p o t e n t i a l and A$,
has t o c a n c e l t h e l a r g e p o s i t i v e iT: For t h e a l k a l i s A 4 i s small and i i i s negative.
In p r i n c i p l e it i s p o s s i b l e t o extend t h e Lang and Kohn approach t o t h e l i q u i d metal s u r f a c e problem ( 3 ) . By invoking t h e Born-
Oppenheimer approximation one can c o n s t r u c t an t h e ions. I n a subsequent paper ( 3 2 ) , A l l e n and
Rice used t h e f i r s t o r d e r p e r t u r b a t i o n t h e o r y o f Lang and Kohn t o i n v e s t i g a t e d i s c r e t e i o n e f f e c t s . They modelled t h e s u r f a c e by c l o s e packed p l a n e s o f c u b i c l a t t i c e s and allowed t h e p o s i t i o n s o f t h e
two outermost p l a n e s t o r e l a x . They argue t h a t A s mentioned i n t h e ' i n t r o d u c t i o n , t h e r e i s one experiment which i s d i r e c t l y r e l e v a n t t o t h e i s s u e s r a i s e d here. Lu and Rice (8) have determined t h e i o n d e n s i t y p r o f i l e of t h e l i q u i dvapour i n t e r f a c e o f Hg a t room temperature u s i n g a technique based on t h e t o t a l r e f l e c t i o n o f X-rays. Rosinberg and J. Goodisman ( t h e s e conference proceedings) .
They conclude t h a t t h e p r o f i l e i s t a n h -l i k e and t h a t t h e i n t e r f a c i a l t h i c k n e s s i s about
t h e e l e c t r o n p r o f i l e should have an even g r e a t e r e x t e n t i n o r d e r t o produce a s i g n i f i c a n t d would involve Xion-ion, and 'el-ion 'el-el-A t p r e s e n t t h e r e i s no f e a s i b l e scheme f o r c a l c u l a t i n g t h e s e response f u n c t i o n s -even t h e response f u n c t i o n o f t h e inhomogeneous e l e c t r o n g a s a t a jellium s u r f a c e i s n o t well-understood. I f , however, one i s w i l l i n g t o make a g r a d i e n t expansion, a s f o r t h e molten s a l t s , it might be p o s s i b l e t o make some headway. What i s then r e q u i r e d i s a scheme f o r c a l c u l a t i n g t h e f r e e energy d e n s i t y and t h e d e n s i t y -d e n s i t y response f u n c t i o n s o f a uniform mixture o f i o n s and e l e c t r o n s f o r a wide range of d e n s i t i e s . For simple metals t h i s might be achieved using low o r d e r p e r t u r b a t i o n t h e o r y (pseudopotentials) (34) . Such a theory would g i v e a self-consistent d e s c r i p t i o n o f both t h e i o n s and e l e c t r o n s and would be capable o f answering, a t l e a s t q u a l i t a t i v e l y , many of t h e q u e s t i o n s we have posed.
It would n o t be capable of d e s c r i b i n g F r i e d e l o s c i l l a t i o n s i f t h e s e were p r e s e n t . Neutron s c a t t e r i n g may t u r n o u t t o be more u s e f u l e s p e c i a l l y when t h e higher i n t e n s i t y sources become a v a i l a b l e .
For l i q u i d t r a n s i t i o n metal s u r f a c e s t h e r e i s no theory b u t it should n o t be t o o d i f f i c u l t t o develop a t i g h t -b i n d i n g theory f o r t h e s u r f a c e t e n s i o n along t h e l i n e s suggested by Cyrot.-Lackmann (38) f o r t h e s u r f a c e energy o f a c r y s t a l l i n e t r a n s i t i o n metal a t T = OK.
M e t a l l u r g i s t s and p h y s i c a l chemists a r e p a r t i c u l a r l y concerned with t h e s u r f a c e t e n s i o n o f a l l o y s (6, 7 ) . There i s q u i t e a v a r i e t y o f behaviour observed i n t h e concentration dependence of y ; again t h e r e i s no proper theory b u t r e c e n t l yBhatia and March (39) have proposed an i n t e r e s t i n g e m p i r i c a l formula which r e l a t e s t h e c o n c e n t r a t i o n dependence of y t o t h a t of t h e bulk l i q u i d isothermal c o m p r e s s i b i l i t y and t o t h e bulk f l u c t u a t i o n s i n concentration. This appears t o be a promising s t e p towards a theory o f s u r f a c e segregation and y i n b i n a r y a l l o y s . I t would be i n t e r e s t i n g t o s e e whether t h e i r formula could be p u t on a more r i g o r o u s t h e o r e t i c a l fopndation using t h e theory f o r mixtures mentioned i n Independent measurements of t h e s u r f a c e f3.
C8-782 JOURNAL DE PHYSIQUE
concentrations of the two species would also be extremely useful. These authors use a square-gradient approximation of the type described inj2; the direct correlation function which enters such an approach is calculated using a pairwise interionic potential corresponding to half the bulk 1iquid.density.
At this reduced density the pairwise potential is quite deep and Mon and Stroud calculate surface tensions which are in rather good agreement with experiment for a wide range of simple liquid metals. They also estimate an interfacial thickness which is in reasonable agreement with the experimental result for Hg (8) 
